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Editorial Comment 
Characterization of the Acute 
Left Ventricular Thrombus: 
Hermit or Nomad?* 
DAVID DREW GUTTERMAN, MD, FACC 
Iowa City, Iowa 
Both echocardiographic and autopsy studies (1,2) have dem- 
onstrated the frequent occurrence of left ventricular throm- 
bus in patients after myocardial infarction. The incidence is 
greater in patients with anterior compared with inferior wall 
infarction (I), and is almost exclusively limited to those with 
transmural infarction (3). The thrombus location is generally 
apical, with attachment to a dyskinetic or akinetic segment 
of the ventricular endocardium (1,4,5). 
The ability to diagnose left ventricular thrombus easily 
and accurately in situ is afforded by two-dimensional echo- 
cardiography. The sensitivity and specificity of echocardiog- 
raphy in detecting left ventricular thrombus range from 92 
to 95% and 86 to 88%, respectively (6,7). In addition to 
detection, echocardiography allows the accurate character- 
ization of thrombus location, site of attachment, mobility, 
size and shape. Clinical studies (1,8) demonstrate a low but 
significant incidence of systemic embolism related to ven- 
tricular thrombus. Large trials have documented that treat- 
ment with anticoagulant agents reduces morbidity from 
embolism in patients with ventricular thrombus after infarc- 
tion (8-10) and may hasten thrombus resolution (11). Be- 
cause embolism does not commonly occur in patients with 
left ventricular thrombus and anticoagulant therapy may not 
be advisable for all patients after anterior wall myocardial 
infarction, it would be extremely useful if the characteristics 
of thrombus predisposing to embolism could be determined 
by noninvasive methods. 
Embolic potential of left ventricular tbrombus. Character- 
istics of left ventricular thrombus with a high embolic 
potential have been the focus of several recent echocardio- 
graphic studies (5,12-14). The two commonly observed 
features predictive of embolization include protrusion of the 
thrombus into the ventricular cavity and an increased throm- 
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bus mobility (14-16). Limitations of these studies include 
retrospective design, small numbers of patients with throm- 
bus and embolism and lack of quantitative echocardio- 
graphic measurements. 
More recently, Visser et al. (12) examined 119 patients 
with left ventricular thrombus, 26 of whom had an embolic 
event. Stratton and Resnick (14) prospectively followed up 
85 patients with left ventricular thrombus for the develop- 
ment of embolic events. Although the former study was 
retrospective, and the latter included patients with remote 
myocardial infarction and idiopathic cardiomyopathy, both 
studies identified thrombus mobility and protrusion to be 
positively associated with embolism. 
The present study. In this issue of Journal, Jugdutt and 
Sivaram (17) prospectively analyze echocardiographic and 
clinical characteristics of 541 patients with a first myocardial 
infarction. Four important results are described. First, the 
authors confirm that thrombus mobility is positively corre- 
lated with embolic events. Second, they emphasize that 
thrombus protrusion must be determined by multiple echo- 
cardiographic views. Protrusion only in the apical four 
chamber view did not predict embolization in their study. 
Third and most important, the authors identify the presence 
of adjacent myocardial hyperkinesia as a significant risk for 
embolization. This echocardiographic feature, not described 
in previous studies, was highly correlated with embolic 
potential. 
A fourth important result of this study is the confirmation 
that embolic events in patients with thrombus are less 
common during treatment with anticoagulant agents. Long- 
term follow-up (26 months) revealed reduced thrombus size 
in all patients. Although embolization related to the left 
ventricular thrombus occurred in eight patients, none were 
taking coumadin. 
Major advantages ofthis study include the large group of 
study patients, quantification of echocardiographic features 
of left ventricular thrombus and the homogeneous group of 
study subjects (all with recent first myocardial infarction). 
However, caution in interpreting the results of this study 
must be raised with respect to the stated study design. 
Ideally, characteristics of thrombus predisposing to emboli- 
zation should be examined before the embolic episode. In 
this study, >66% of the patients with embolism were studied 
soon after the event. This is important because the mobility, 
shape and mass of the left ventricular thrombus may be 
altered after dislodgment of the embolic fragment. Even 
without clinical signs of embolization, left ventricular throm- 
bus shape and motion may change dramatically over a short 
period of time (4). It is, therefore, possible that other 
thrombus characteristics such as size and depth may corre- 
late with embolic potential if measured before the event. 
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Jugdutt and Sivaram make a laudable effort to quantify 
echocardiographic measurements; however, assessment of 
adjacent hyperkinesia in this study was subjective and not 
quantifiable. It will be important to confirm the correlation 
between adjacent hyperkinesia and embolic potential by 
using an objective definition of increased adjacent wall 
motion. 
The results of this study prompt speculation regarding the 
factors responsible for thrombus dislodgment. Although it 
has previously been suggested that an enlarged thrombus 
surface area predisposes to enhanced embolic potential (2), 
the results of Jugdutt and Sivaram point to the importance of 
mechanical factors (thrombus mobility and adjacent hyper- 
kinesia) acting on the thrombus. 
Treatment. It is interesting to reflect on alternative ther- 
apies for patients with thrombus posessing multiple charac- 
teristics predictive of embolism. Because mobility alone is 
associated with an 81% incidence rate of early embolization, 
the presence of additional embolic risk factors may require a 
more aggressive approach to management. In this regard, 
thrombolytic therapy (18) and ventricular thrombectomy 
(19,20) have been effective in treating several patients with 
left ventricular thrombus. Although considered experimental 
at the present time, these therapeutic modalities may find 
application in the management of some patients with left 
ventricular thrombus after myocardial infarction. 
Conclusions. Two-dimensional echocardiography pro- 
vides excellent morphologic delineation of left ventricular 
thrombus. With this technique, certain features of thrombus 
shape, mobility and adjacent ventricular wall motion have 
been shown to predict the likelihood of embolization. Be- 
cause indications for anticoagulant therapy after myocardial 
infarction are not well defined, echocardiography may be 
useful in stratifying patients according to the need for and 
duration of such therapy. 
I thank Richard E. Kerber, MD and Ehud Grenadier, MD for their valuable 
comments. 
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